Activation of TLR9 by incorporated pDNA within PEG-coated lipoplex enhances anti-PEG IgM production.
Cationic liposome represents a promising alternative to viral vectors for the delivery of therapeutic genes. For in vivo use, surface modification of the liposome with polyethylene glycol (PEG) is frequently applied to achieve gene-expression in the targeted tissue. However, we have reported that PEG-coated liposomes have induced anti-PEG IgM, which has caused subsequent doses of PEG-coated liposome to be rapidly cleared from blood circulation, and the complexation of pDNA electrostatically associated with liposome surface has enhanced this antibody response. In this study, we investigated how a Toll-like receptor (TLR) might enhance anti-PEG IgM production. PEG-coated pDNA-lipoplex (PDCL) was injected into either wild type, MyD88 (all TLR adaptor protein, independent of TLR3) knock out (KO) or TLR9 KO mice, and the anti-PEG IgM production levels were detected. Attenuated anti-PEG IgM production following the injection of PDCL was observed in both MyD88 and TLR9 KO mice compared to wild type mice, probably due to the abolished induction of cytokines in both MyD88 and TLR9 KO mice. Our results suggest that TLR, exclusively TLR9, signaling plays a potential role in the enhanced anti-PEG IgM production following the injection of PDCL. This result may have important implications for the design and development of an efficient PEG-coated non-viral gene vector.